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PIONEER VENUS
SPECIAL EVENTS DATA (SED) TAPE

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
9-TRACK, 1600 BPI TAPE, WRITTEN IN ASCII. THERE IS ONE
RESTORED TAPE. THE DR TAPE IS A 3480 CARTRIDGE AND THE DS
TAPE IS A 9-TRACK, 6250 BPI. THE TAPE WAS CREATED ON AN
IBM 360 COMPUTER. THE DR AND DS NUMBERS ALONG WITH THE

CORRESPONDING D NUMBER AND TIME SPAN IS AS FOLLOWS:

DR# DS# DD#
DR03815 D503815 D54638
ID§ FILES TIME SPAN

7 78-051A-18A

11-15,33-52,61-70 12-05/78 - 10/21/81

--------------

v 78-051A-19B 54 12/09/78 - 08/07/79
v 78-051A-19C 55 12/09/78 - 08/07/79
/78-078D-01A 1-2,59 12/09/78
v78-078D-02A 53 12/09/78
v 78-078D-04A 28 12/09/78
~ 78-078D-05A 3-6,29-30 12/09/78
v 718-078D-07A 7-8 12/09/78
+ 78-078E-01A 16-17,59-60 12/09/78
~ 78-078E-02A 32 12/09/78
/78-078E-02B 32 12/09/78
~ 78-078E-02C 32 12/09/78
~78-078E-04A 22-23 12/09/78
7 78-078F-01A 20-21,56,57,59 12/09/78
/78-078F-02A 31 12/09/78
#78-078F-02B 31 12/09/78
v 78-078E-02C 31 12/09/78
7 78-078F-04A 22,25 12/09/78
« 78-078G-01A 18,19,56,58,59 12/09/78
+78-078G-02A 27 12/09/78
/78-078G-02B 27 12/09/78
/78-078G-02C 27 12/09/78
+78-078G-04A 22,24 12/09/78

T



REW. AGENT RAND NO, Ag@. AGENT

PAR V0180 WSC

PIONEER VENUS

SPECIAL EVENTS DATA (SED) TAPE

This data set catalog consists of 1 tape containing 3
Pioneer Venué 1l and 20 Pioneer Venus Probes data sets.
The tape is 9-track, 1600 BPI, ASCII with 80-byte card
image records. It was created on NSSDC's MODCOMP IV computer
from 2 blocked EBCDIC tapes created on the UADS {(Unified
Abstract Data System) IBM 360 computer. The following
is a listing of the files ordered by data set ID with orbit
numbers and time spans for each data set. The following
pages contain a listing of the data set ID's with experiment
and data set names, and a listing of the tape by file number
and number of records.

The format for each data‘is either in the first file

of a data set group or has been attached.

D-54638 C-23664

ID FILES TIME SPAN ORBITS
78-051A-18A 11-15,38%-52,61-70 12/05/78 - 10/21/81 1-740
78-051A~19B 54 12/09/78 - 08/07/79 5-246
78-051A-19C 55 12/09/78 - 08/07/79 5-246
78-078D-01Aa 1-2,59 12/09/78 5
78-078D-02A 53 12/09/78 5
78~078D-04A 28 12/09/78 5
78-078D-05A 3-6,29-30 12/09/78 5

(1]
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78-078D~-07A
78-078E-0Q1A
78-078E-02A
78~-078E-02B
78-078E-02C
78-078E-04A
78-078F-01A
78-078F-02A
78-078F-02B
78-078E-02C
78-078F-04A
78-078G~-01A
78-078G-02A
78-078G-02B
78-078G-02C
78-078G-04A

Files 9,10 and 26 contain no useful information and should

be ignored.

FILES TIME SPAN
7-8 12/09/78
16-17,59-60 12/09/78
32 12/09/78
32 12/09/78
32 12/09/78
22-23 12/09/78
20-21,56,57,59 12/09/78
31 12/09/78
31 12/09/78
31 12/09/78
22 & 25 12/09/78
18-19,56,58-59 12/09/78
27 12/09/78
27 12/09/78
27 12/09/78
22 & 24 12/09/78

ORBITS

(84}

SIS, IS DY IS NS BT TS, RS, RS, S B ) B UL & LA

1]
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¢ ' Logical Physical - Neo..
| : Record Record Physical

PIONEER VENUS SED TAPE 001 FORMAT

Length  Length Records -

. File Filename File Description File Source {Bytes) {Bytes) ian File
TH-0ND=041 LASIESC  LAS Dats Description ARC 80 & 31
3 2 LASDATA  Sounder Probe Lower  ARC 600 80 598
Atm STR Data-
“K-0)5)-0¢ &3 LIRDESC  LIR Data Description ARC 50 80 52
\' 4 LIRCALB  LIR On-board  ARC 63 80 63
' Calibration Data , | )
8 5 LIRDESN LIR Descent Data  ARC 500 80 494
v 6 LIRPRNT  LIR Pre-Entry Data  ARC 115 80 115
15-C15h-074 7 LSFROOC ~ LSFR Data Description U of Ariz 80 80 . 49
Y 8 LSFRDAT  LSFR Flux Measure- U of Ariz 80 80 378
' ments
9—MIMEISE—~ Data Description of U of Bonn . 80 80 8
- MSMODEL File
H—MSMBBEL  Morning Side Model U of Bonn 89 80 21
Rev. 3
“80Si 4154 11 OPAPARAM Description OPA ARC 80 80 12
File Contents
Iy 12 OPA PV Proton Params ARC - 80 80 27
Outside Bow Shock
Y 13 0PA2 PY Proton Params ARC ‘ 80 80 29
Qutside Bow Shock 7 _
W 14 OPA3 PY Proton Params ARC 80 80 30
Qutside Bow Shock -
Ry 15 CPA4 PV Proton Params ARC 80 80 32
Qutside Bow Shock :
IE-CKE, 0416 SASDESC  SAS Data Description ARC 80 80 28
¥ 17 SASDATA  North Probe Lower ARG 300 80 234
Atm Str Data
T K601l 18 SASDES1  SAS Day Probe Data  ARC 80 80 31
Description
_1-




PIONEER VENUS SED TAPE OOI'FORMAT (CONTD)

Outside Bow Shock

Logical Physical No.
Record  Record Physical
| Length  Length Records
- . Filename File Description File Source {Bytes) (Bytes) in File
AV-UREah19 sasoaT1  pay probe Lower mC g 80 240
;- Atm Str Data
5.,/’){{0781%/5-\ 20 SASDES2  SAS Night Probe Data ARC 80 80 28
| _ Description
[ ¢l SASBAT2  Night Probe Lower ARC 80 80 238
Atm Str Data
22 SNFROSC  Description of SNFR U of Wisc 80 80 51
Data Files
VE-U8E-0dle 23 SNFROL  North Probe Net Flux U of Wisc 80 80 62
Data
E-O0%b-offr 24 SNFROZ  Day Prove Net Flux of Wisc 80 80 62
Data '
K-ORF-04 ) 25  SNFRO3 g;g:t Probe Flux U of Wisc 80 80 62
- 2E——BNMSO~ BAMS Data (Update 0) U of Bonn 80 80 61
¢ A
1G-OB02MET  0aveRs By Day probe Neph-  anc 80 80 5574
elometer Data
RURBb-G4A 28  LGCDATA  Lgc Atmospheric ARC 109 80 108
' Composition Data
EURKO 29 Lirosc  Ln Description File ARC 10 80 10
s 30  LIRDOZ Large Probe Infrared ARC | 105 80 105
- Radiometer .
-2l
OV TANTT NG py Night Probe ARC 80 80 3005
Nephelometer Data
UBEDIABCI2 NORTHP PV North Probe ARC 80 80 2767
. Nephelometer Data
TCOSHISA33 0PAOOT  Solar Wind Proton  ae 80 80 28
. Bulk Vel,
3 34 0PA125 PY Proton Params ARC" 80 80 22
Outside Bow Shock "-
N 35 OPAIS6 PV Proton Params ARC 80 30 22




-ﬁr PIONEER VENUS SED TAPE 001 FORMAT (CONTD)
S ' {
o Logical Physical No.
oS Record Record  Physical
] ' | ' Length Length  Records
; File Filename  File Description File Source (Bytes) {Bytes) .in File
FUSIA %36  OPAIS? PV Proton Params AR 80 0 17
P Qutside Bow Shock : _
37 OPA2I8 PV Proton Params AR 80 80 24
' Qutside Bow Shock
38 (PA282 PY Proton Params ARC 80 80 19
Outside Bow Shock: :
39 OPA30S PV Proton Params ARC 20 g0 2
Qutside Bow Shock ,
40  QPA340 PV Proton Params ARC 80 - 80 20
" Qutside Bow Shock .
41 OPA371 PV Proton Params ARC 80 . 80 23
Qutside Bow Shock
42 0PA402 PV Proton Params ARC ' 80 80 13
- Qutside Bow Shock :
43  QPA433 PY Proton Params ARC 80 80 21
Qutside Bow Shock ' '
44  (PA464 PY Proton Params ARC 35 8C 26
Dutside Bow Shock
45 QPA495 PV Proton Params ARC 15 80 22
Qutside Bow Shock
46  OPA526 PY Proton Params - ARC , 35 . 80 25
Qutside Bow Shock
47 OPASS7 PV Proton Params ARC 3% 80 31
Outside Bow Shock
48 (OPA588 PY Proton Params ARC 35 80 %
Qutside Bow Shock S ' N
49 OPA619 PV Proton Params ARC B 1+ 80 20
Qutside Bow Shock
50 OPAGS0 PV Proton Params ARC 35 80 14
—~ futside Bow Shock

51 OPA68I PV Proton Params ARC 35 80 22
OQutside Bow Shock .

(75

(1]

B iy =



g' ‘i PLONEER VENUS SED TAPE 001 FORMAT (CONTD)

Logical Physical No.
Pecord  Record Physical

Length  Length Records

File Filename File Description - File Source (Bytes} (Bytes) in File
) SMGhs2 0TI BV Proton Paran ARG 80 g0 22
5 - ' Outside Bow Shock : ,
A Kb ULA53 SOUNDP PV Sounder Probe ARC 80 80 10300
At Nephelometer Data |
%-05(8148 54 yorage Orag Model Camposi-  Langley 80 80 - 149
tion and Density
V-05tR-192 55 yorago Orag Observations & Langley 80 80 209
Temperatures

No tape label, Single EOF separation. Three EQF's following last file,
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Supporting Documentation Wt LR

. ATMOSPHERE STRUCTURE -EXPERIMENT DATA
~ PIONEER VENUS ENTRY PROBE MISSION

Principal Investigator: Alvin Seiff
M.S. 2051
Ames Research .Center, NASA
Moffett Field, CA 94035

Cd-lnvestigator: Donn B. Kirk - Ames Research Center, NASA
© Richard E. Young  Ames Research Center, NASA
Simon C. Sommer Ames Research Ce‘nter', NASA

Robeft C. B]anchérd Langley Research Center, NASA |

Name of Spacecraft: Pioneer Venus Large Probe and Small Probes (3).

'Name of Experiment: Compafatiye Atmosphere Structure Experiment

EXPERIMENT RATIONALE AND MOTIVATION

The primary objectives of the experiment were fo measure the thermal
structure of the atmosphere of Venus at the widely separated entry siteé of
the four Pioneer Venus probes with greater precision than previously
available, and sufficient to define the contrasts in thermal structure with
latitude and local clock hour. .The expectation was that a succeésfu1
definition of thermal contrasts could be related to and could provide insights

into the atmospheric dynamics. It was also expected that details of the

K-Sk LR
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thermal structure could clarify mechanisms responsible for the high
temperatures in the deep atmosphere, and could'help_define the cloud

properties and formation processes. . A second cbjective was to define the '

~ thermal structure above the clouds and up through the mesosphere where

experimental data were previously.lacking.

Measured properties were probe stegnation pressure and atmospheric
recovery'temperature 1n probe descent, from altitudes within the clouds ~65 km
to the surface. Probe aerodynamic dece]eration was measured during and after

the period of high speed entry into the atmosphere from ~130 km a1t1tude to

the surface.

INSTRUMENT DESCRIPTION

A deta11ed description of the sensors, the measurement concepts and

- approach, and the 1nstrument electronics, 1nc1uding operating and sampling

modes etc., has been published in the following paper:
1. Seiff, A., D. W. Juergens, and J. E. Leptich, "Atmosphere Structure
Instruments on the Four Pioneer Venus Entry Probes. IEEE Transactions
| on Geoscience and Remote Sensing, GE-18, 1, Jan, 1980.

Accuraey estimates are provided therein. Ten copies of this paper are

‘enclosed with this submittal to NSSDC, and more are avai]ab]e'on-request.

Additional information on sensing accuracy, and in-f1ight functioning of the
instrument is given in the comprehens1ve report on this experiment published
in the JGR Special Issue on Pioneer Venus:
2. Seiff, A., D. B. Kirk, R. E. Young; R. C._Blancherd, J. T. Findlay, G.
M.'Kelley, and S. C. Sommer, "Measurements of Thermal Structure and

. Thermal Contrasts in the Atmosphere of Venus, and Related Djnamica]

T
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Observat ions--Results from the Four Pioneer Venus Probes“, JGR P1oneer
Venus Special Issue, Dec, 1980.

Probe entry locations and ]ocal Venus times of entry are given 1n the above

reference.

DATA ON FILE AT NSSDC

The data obtained in probe descenf have been submitted to NSSDC'as the.
four complete files, one for each.probe,'entered in the Pioneer Venus computer
data system, designated UADS'(Unified Abstract Data System) onder Special
EVent Data (SED). These data consist of ground received.t1mes (GRT), derived
‘aTtitodes (see ref. 2), atmoSpheric pressures, temperatures, and derived
densities, and compressibi]ity factors, zeta = p/(pRT); A narrative also
available in UADS with the data gives est1mated accuracies, which are, on
: pressure and density, 0.5% of read1ng, on temperature, 1K; “and on a1t1tude,
0.4% of reading,

The pressure data tabulated have been corrected for offsets and sensor
non-linearities, and for probe dynamic pressure due to the velocity ofr'
descent. The temperature data have been corrected for zero offset, for

'amplifier drift, and for dynamic temperature effects dde_to probe velocity.
No thermal corrections have been applied to the temperature data, but by
virtue of the sensor design,‘these were small, of the order of 0.5 Kto 1l K
(see ref. 2). They are therefore of the same order as the instrumental
measurement uncertainties.

Densities were derived from the equation of state by use of a mean
motecular weight of 43.44, which corresponds to a composition (by mole
fraction) of 0.965 CO2, 0.035 N2, 180 ppm 502. 60 ppm Ar, and 30 ppm CO
(ref. 2). Compressibility factors, zeta, taken from the NBS Tables for €0,
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by Hilsenrath et al., raﬁge from'0.999 at the highest altitudes to a hﬁnimuﬁ
of 0.9925 around 25 km to a maximum of 1. 009 at- the. surface.

Altitudes are referenced to 6052. 0 km, which is the observed rad1us in
| the vicinity of the Large Probe (Sounder)_Tanding site as determ1ned by the
Orbiter Radar Altimeter experiment. The associated uﬁcertainty in rgdius.is
~% 0.25 km. The four pfobes did not land at a common elevation, sé that for
‘the three small probes, final data ya1ués‘are tabu]ated at the'landed- o
elevations, from +0.98 km to - 0.65 km. The method used to define altitude,
by integration of the equation of hydrostatic .equilibrium, is. described anﬂ
‘evaluated in reference 2. |

The data are based on the?merging of two fndependént sets of data from
redundant sensors (see ref. 1 and 2). Data entries for the Sounder probe are
at 4 second intervals above 13 km, and at 32 sec 1nterva]s-theféafter. For
the three small probes, data intervals are 8 seconds in upper descent,'lﬁ
seconds in lower descent, and 32 seconds below 12 to 14 km. (See the |
narrative accompanying the data in UADS for further defail.) Below about 13
km, the temperature data were faulty, so in this region, extrapolated valﬁes '

are listed (see ref. 2 for a discussion of the extrapolation procedure).

CALIBRATION PROCEDURES

The temperature sensors were platinum resistance thermometers. They-were
calibrated in temperature baths against seconddhy standards at temperatures
near 203, 273, 473, and 643 K. The calibration data were interpolated and ’
extended by use of the resistance function of temperature for platinum, which.
1s the basis of the International Practical Temperature Scale, IPTS--i.e., it
fs the current basis for definition of temperature in this range. Calibration

accuracy is believed to be better than 0.05 K at the lower temperatures, and
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within 0.25 K over the fuil range.- Calibrations-were performéd iﬁitia]]y at
the-sénsor level, and were repeated end- to-end with the e]ectronics over a
more limited temperature range, 253 to 393 K. These latter ca]ibrations were
used to select values of the electronics amplification fécto:::ﬁ%re dsed in
decalibrating flight data. Reference read1ngs taken during descent confirm

that these amplification factors were stable within 0.25%, and corrections

“were applied for the sma]] variatlons detected.

There were 12 pressure sensors on each probe, ranging from 80 mb full

scale to 100 bars full scale. These were calibrated repeatedly over a period

- of months against secondary standards which had been calibrated against a

dead-weight pressure source, i.e., a primary standard. The repeated
calibrations were used to define long term drift rates and to e11m{nate

sensors lacking stability. The knowledge of scale factor of the sensors-f]owﬁ

is within ~ 0.25% or better. Sensor offsets at zero pressure were measured

just prior to entry, and were known to within'-1 count or 0.2% of full scale
on each rahge at the timé:of use in the Venus atmosphere.

.The accelerometers were calibrated by means of théir response to the
earth's gravitational field, which had been measured at our several test sites
by the USGS to within an accuracy of 0.2 ppm. The sehsor calibrations at the
several sites were consistent with the small differénces in the gravitational
acceleration at those sites. Calibrations were performed over a period of
months to define stability. Of the 5 axial sensors flown, 4 were stable in
scale factor over time periods of 3 months to within ~0.01%, and the fifth
showed a drift in 3 months of 0.11%. Sensor biases were measured at zero
input level just prior to entry. The bias stability of the sensors was of the

order of 1 mg; i.e., the offset changes in descent could be'of this order.

[
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DATA ACCURACY BY PROBE AND BY ALTITUDE INTERVAL

. Here, we summarize the regions where accuracy was Timited hy‘factors
other than basic sensor capability. . ]

Offset jumps‘were experienced in the.preésure channels at the higher
pressures during descent. These are atteibuted to current leakage through the
solid state ewitches. used'to_select on-line sensors, at times when diaphragms
burst on Tow range off-line sensors. The offset jumps were accurate]y‘defined
and cerrected for, and the data indicate that there was generally no drift in -
the offset.’ However; because of this factor, we estimate that the pressuree
_above 50 bars (i.e., below 10 km altitude) could be in error by 1% of reading,

rather than 0.5% of'reading. This problem was particu]arly of concern on the
'Day Probe, on which one of the two on-1ine sensors exhibited drift at
pressures > 50 bars. See Ref. 2 for further d1scuss1on.

Data from the two 1ndependent temperature sensors general]y agree w1th1n
~1 K. On the Night Probe,_at 550 K, the difference rose to 2 K, and reached |
3K at 620 K, just prior to loss of temperature data. Hence, the_temperatureA
uncertalnty in data from this probe is slightly greater than for the other 3
probes in the deep atmosphere, below 23 km. We have heav11y weighted the data
from the free wire sensor on all probes, because 1ts known thermal errors are
< 0.5 K (see ref. 2), and this sensor was used in the deep atmosphere data

from the Night Probe as well.

ENTRY DATA AT ALTITUDES TO 136 KM _ *

These data are still being analyzed. We expect to have them ready for

submittal to NSSDC by early summer, 1981.
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DOCUMENTATION OF UADS CONTRIBUTIONS FROM OPA (ORBITS 1-365) ,)6 0{1’(’? '!’BIA"
. . ‘4§ - \-”
The contributions to UADS of data from the Pioneer Venus Orbiter Plasma 33§27

Analyzer (OPA) consist of four parameteks (when -available) for each orbit: the é%“fi)
reduced solar wind flow Speed'and proton number density observed just before the |

(first) inbound crossing of the bow shock of Yenus; and the same quantities just

after the (last) outbound crossing. It should be noted that these quantities are.

stored in the SED files rather than in the LFD files. All foqr parameters are

available for 77 of the first 365 drbits; in the remaiﬁing cases in the files
fewer are given, either because the orbit is entire]y.inside the bow shock during

the inbound or outbound leg, or both, or because valid parametér fits to the raw

. data could not be made for the required times. In particular, 127 of the orbits

have no entries; 31 of these.cases.reflect absence of data hear superior
conjunttidn, and the remaining 96 are due to failure of fit or to data gaps.
The reduced flow speed and density are obtained by a least-squares fit of a

convecting jsotropic Maxwellian proton velocity distributiqn, conyolved through

the instrument response function obtained from laboratory calibration, to the raw

currents. The flow speed obtained by this procedure should normally be accurate

(very conservative error bars would be 1{10%).' The proteoh number density is

e

generally less accurate (conservatively + 50%).

Each SED ff]e'contains the data entered for 31 erbits. For each orbit for
which data are given, the orbit ﬁumbér, times of measurement and reduced
parameters are given. The units of velocity and and.number_density are,
reSpectiver, km/sec and protons/cms. The times of measurement are given in | .

hours and minutes UT at the spacecraft; the precisé time refers to the completion

~of the OPA measurement cycle (approx. 9 minutes) of 45 spin periods. The time of
‘measurement is always within two measurement cycles of the'inferred-sho;k

~ crossing.
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1.0 INTRODUCTION
| This document'describes the Pioneér Venus multi-probe nephelometer
experiments data that are stored in the United Abstract Data System (UADS). A
&estripyion of the mission parameters, probé charactefistics, nephelometer
experimental equipment, calibration proceddres'and presentations and
fnterpretations of the data are given in Colin and Hunten, 1977, Colin, 1979,
 Ragent et al., 1980, and Ragent and Blamont, 1980. R

Each of the probes that entered the atmosphere of_Vénus on December 8, 1978
at approximately 18 hours 59 minutes GMT carried an identical nephelometer
experimental package. The nephelometer made measurements of the ambieﬁt
atmospheric scatteking cross section at an angle of.approx1mately 172.5° to an
incident light beam at a waveléﬁgth of'about 900 nanometers, and also measured
the ambient brightness of the atmosphere in two spectral channels. Internal
éxperimenta! parameters were a]so‘monitored during the descent of the probes.
The data received for each of these experiments from each of the probes (sounder.
day, north and night) have been tabulated as a funétion of ground received fime
and entered into the UADS'system. In order to correlate the ground received
times with absolute altitude for each probe the user is referred to the data
listings for the atmospheric structure (LAS/SAS) experiments tabulated in the
UADS files. _ | .

The following sections descriBe these entries and the additional. information |
tha:c has been entered into the UADS 1istings giving the individual expem‘mentai

parameters peculiar to that experiment.

2.0 BACKSCATTER CHANNEL

Appendix A is a sample 1isting of a portion of the data listed in the UADS

' system for the measured backscatter cross sections obtained during the descent of

,J‘SL
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the night probe. The first portion of the listing undér section 1.1 is a
tabulation of the angﬁlar weight ing of sensitivity function, f (8), for'thé
nephelometer as a function of scattefing angle with respect to the direction of
propagation of a nearly monochromatic incidént light beam (AA®20 nanometers) at
a uavelengthJL , of approxiﬁately‘goo nangmeters. This weighting function has
been normalized so that
[* ferde =1 |
y . Eq (2-1).
Under séction 1.2 the actual measured cross sections are listed in units of
yrlsr‘l as a function of ground réserved time {GMT). The data as
listed also include the data baseline offsets,_in order to illustrate the
'fTuctuation of the datz and to give some indication of baseline drift during the
descent of the probe. It is necessary to subtract these baseline offsets from
tﬁe data in order to obtain the true crass section. An accurate estimate of this
baseline offset may be obtained by noting thérvalue-df'the 1isted cross section
ina relatively scattering=-free region of the atmosphere, for example at times
corresponding to altitudes below 30 kms (times after 19 hdurs 13 minutés for the
night probe, for example). (A very slight correctfon for baseline drift due to
1nstrument temperature changes has not been included in these data since the
overall correction from entry to impact is of the order of one unit of binary
quantization.) | | _ .
) The first data listed for each of the-probes are readings of a monitoring
target placed in the field of view of the instrument. This target is .
automatically removed from the field of view of the instrument upon instrument
deployment as noted by the comment "Window Cover Open" fdr the day,,norfh and

night probes, or “"Aeroshell Deployed" for the sounder probe. For several of the

- probes the time of impact is noted, and in the case of the day probe the data are

f>.2.>
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tabulated from entry through impact and post-impact to instrument or probe

failure.

3.0 AMﬁIENT BACKGROUND RADIATION CHANNELS 7

| Appendix B is a sample listing of a portion of the data listed in the UADS
system as received for the night probe “"uv" and "viﬁible“ channeis uséd to detect
-ambient radiation. As shown in the listing under Section 2.1 the fnstrument

reading, E, in either channel in "H", or instrument, units is given by
= | (A) TN dA
Euv,ws -g R"’: ns ) I

where Ruv;vig is the spectral response function for the uv or visible

. Eq (3-1)
channels respectively in "H* units - uw-l-m*2-sr*l, and (N is
the ambient specific inensity in uw - m‘z-sr'l-nm'l-and'/\. is
measured fn nanometers. | | |

Values for R ()\) as a functi‘on ofA are tabulated for both the uv.ar,td
visible channels. Note that in addition to the main pass bands both chqnnelsihad
substantial spectral "leaks" at other wavelengths; |

The readings obtained in fhe uv aﬁdvisible channels are next tabulated
under section 2.3. The timés of window cover opening (day, night and north
probes) or aeroshell deployment (sOunder probes) are noted. For these data,
again, the baseline offset has not been subtracted from the data presented so
thaﬁ the user may attempt to note small deviations from the baseline. Baseline
offset values are approximately those values recorded by the instrument.prior to
window cover opening or aeroshell deployment. In one case (north probe) it will
be noted that the baseline offset was zero or less and is tabulated as zero. For
that case the baseline offset value could be reconstructed using calibration

 cycle data (not tabulated here) and the user is requested to consult the data

o
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shown in Ragent and Blamont, 1980, for the actual offset.

Because of spectral variations in the value-of I (M) as a function of
altitude and the complex form of R(\), consisting of several spectral bas; bande;
it is necessary to solve for I (N using equation 3-1 and models for the
var1at10n of the spectral shape and magnitude of the ambient radiation as a
function of altitude.

Again all of the data received from each of the probes are tabulateﬁ from

instrumental deployment until instrument or probe failure occurred.

'.4.0 - INSTRUMENT TEMPERATURE _

A sample of the housekeeping data of the instrument is tabulated in ﬁhe UADS
system as shown in Appendix C. This Tisting of temperéture\of the instrument at
Vthe location of the 1ight emitting diode (LED) versus ground recefved time (GMT)
is provided'tp indicate the rahge of internal environmentalrconditfons

experienced by the instrument.
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1.0  BACUSCATTER CHANNEL
1.1  ANCULAR VEICHTING (NICHT PROBE)

FUNCTION, FOTHETA)Y, FOR

APPENDIX A

DACKSCATTEDR CHANKEL LOMMALIZED SO THAT

ANGLE
(DEG)
/

180.0
179,60
178.0
177.9.
176.0
175.0
174.0
173.5
173.0
172.5
- 172.0
171.5
171.0
170.0
69,0
168.0
167.0
166.0

165.0

164.0
163.0
162.0
161.0
160.0

159.0 -

158.0

157.9 .

2. BACISCATTER CHANNEL DATA

INRTEGRAL [F(THETA)D(THETA)]

FOTHETA)

0. .
0.011
0.022
0.035
0.057
0.087
0.116
0. 27
0.135
0.138
. 137
0.133
1 9.125
0. 101
0.069
© 9.042
0.024
0.012
0.007
0.003
@.004
0.003(5)
0.003
“ 0.002
. 0.001
0.001
.000

(FIGHT PROBE)

ROTE:

PLEASE SEF DATA OF

ATHOSPHERIC STRUCTURE

EXPERITERT (SAS) TO OBTAIN
ALTITUDE VS. TINE PROFILES

7. Y

oo GHMT BACESCATTER
(HR:MIN:SEC) (1/M-STER)

18:58.20.6 8.12E-02 .
18:58.20.6 3. 12E-02

DLACIOUT REGION
18:59:48.6 3.12E-02
16:59:49.6 2.95E-02
WINDOW COVER OPEN

18:52:50.6 1.31E-04
18:52:52.6 1.31E-04
18:50:54.6 1.31E-04
1£:59:55.6 1.31E-04
- —18:59:56.6 1.31E-04
3:159:57.6 1.51E-04
tB:59:58.6 1.31E-04
19: 0 .6 1.39E-04
19: 0: 1.6 1.31E-04
19: 0: 2.6 1.31E-04
19: 0: 3.6 1.31E-04
19: 0: 4.6 1.31C-04
19: 0: 5.6 1.56E-04
19: 0: 6.6 1.56E-04

- T . m.a .

1

. *

P
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IMPACT?

19:54:55.0 4.92E-03

2.0 AIBIENT BACEGROUND RADIATION CHARNELS
(NORTIl PROBE)

1 SPECTRAL FUNCTIONS N
2.1.1 DEFINITIONS _ :
INTEGRAL [ R(LAMBDA)I(LAMBDA)D LAMBDA]

- ECOUD) =
WHERE .
|  E(OUT) = NEPHELOMCTER READING IN "H* UNITS
R(LAMBDA)

e m s MM e e m e e A S - ———————

J(LAMBDA) = SPECIFIC INTENSITY OF AMBIENT LICHT |

» IN MICRO WATTS-METER SQ/STERADIAN/ NANO HETEBS

LAHBDA WAVELENGTH IN NANOMETERS

2.2' TABULATIONS OF R VERSUS LANBDA FOR UV (BG1)
CHANNEL AND VISIBLE (BG2) CHANNEL
2.2.1 W (BGLl) CHANNEL

LAMBDA '
(NANOHETERS) H UNITS/ mcamm_ns/ METER SQ-STERADIAN)
320 0.7E-04
325 - 1.8E-04
330 . . 4. 1E-04
335 8.0E-04
340 12.2E-04
345 16.8E-04
350 20. 1E-04
365 23.6E-04
360 . 24,8E-04
865 . 25.1E-04
370 | 24,6E-04 .
375 20.6E-04
380 12. 4E-04
385 | 5.5E-04
390 - 0.0E-04
650 0.0E-04 ’
700 8.6E-04
710 . 1.5E-04
720 . . 2.BE-04
730 - 5.0E-04
740 7.6E-04
750 | 7.6E-04
- 770 1.8E-04
780 0.6E~04
790 0.30-04
800 0.2E-04
850 0.8E-04
900 1.6E-04
950 b 1. 9E"’04 i -
1000 1.6E-04
1050 1. 1E-04
1100 0.8E-04

1150 9.2E~04

242.2 VISIBLE (BG2) CHANNEL

o

LANTDA R
« RANOIETERS) (H UNITS/MICROVATTS/METER SQ-STERADIAN)
460 0.9E-04
470 2.6E-04
480 5.6E-04
490 11.0E-04
500 18, 7L-04
310 24.95:-04

520 31.7E~-04

T v Sl Al el s s b bk —— i w e = s e e e

SPECTRAL FUNCTION IN "H" UNITS /MICROWATT/METER SQUARED-STERADIAN)




320 LAV

325 1.0E-04
330 4. 1E-04
335 .- . B.OE-04
340 12.2E-04
345 16.3E~04
350 20. 1E-04
355 23.6E~04
360 24.8E-04
365 . 95.1E-04
370 24,GE-04
375 20.6E-04
380 . 12.4E-04
385 . 5.5E-04
390 ' 0.0E-04
6E0 9.0C-04 Lo A
700 : 0.6E-04 - A
710 1.5E-04 - .
720 “ 2.8E-04
730 ' 5.0E-04
740 7.6E-04
760 3.5E~04
70 ¢ 1.8E~04
780 ' ‘ 0.6E-04
790 - 0.3C-04
3 800 ¢ : 0.2E-04
i 850 " 0.8E-04
| 900 - 1.6E-04
; 950 -~ 1.9E-04
' 1000 1.6E-04
' 1050 ' © 1,1E-04
1100 _ 9.8E-04
1150 : @.2E-04
2.2,2 y[SIBLE (BG2) CHANNEL
LAMBDA R . .
(NAKOIETERS) . (H UNITS/MICROVATTS-SQ METER-STERADIAN)
460 0.9E-04
© 470 : : 2,6E~04
. 480 e 5.6E-04
490 C 11.0E-04
500 18.7E-04
510 24.9E-04
520 - 31.7E-04
530 32.BE-C4 , :
540 30.1E-04 .
550 25. 1E-04
560 18.3E-04
570 12. 1E-04
580 7.3E-04
590 4.2FE-04
600 : 2.2E~04
610 1. 1E-04
620 : 0.6E-04
620 0.4E-04
640 ©.3E-04
. 680 ‘ - 0.2E-04
. 660 _ 0.1E-04
670 _ 0.0E-04
8oo 0.03E~04
' 850 ©.47E~04 .
: 200 0.95E-04
250 0.96E-04
1000 0.64E-04
. 1050 0.40E-04
1 1100 0.33E-04
T 150 0.09E-04
1?7 AIBIENT RADIATIOR (NIGHT PROBE)
i |
4 gt BACECROUND 1 BACEGROUND 2
t W:8EC) E, UV CHANNEL E,VISIBLE CHANNEL
l: "t UNITS Y UNITS {3
; Iﬂ::’.q-d
4 Wing, 0.8 6.00E+00
Mi.a 5.00E+00




3.

19254

19:54;
19:54:
19:G4:
19:54:5

ek G,

3.20E+01
3.20E+01

1.60E+01
1.60E+01
1.60E+01

INSTRUMENT TEMPERATURE AT LED LOGATION

(NORTH PROBE)

TIME TEHPERATURE
(G (DEC CEHTIGRADE) =
18:59:52.,0 ~-1.91
19:00:48.0 ‘=0.67
19:03:40.0 =0.34 -
19:05:20.0 0.00
19:07:36.0 0.34
19:09:28.0 0.67
19:11:28.0 1.01
19:12:48.0 1.34 -
19:14:16.0 1.68
19:17:53,5 2.69
19:138:57.5 3.02
19:290:33.5 3.36
19:21:05.5 3.69
19:21:53.5 4.03 o
19:22:41.5 4.37
’ 19:23:29.5 4.71

19:24:49.5 5.38
19:25:37.5 §.71
19:26:19.¢6 6.05
19:26:57.6 6.39
19:27:29 .4 6.72
19:28:01.6 7.06
19:29:03.6 7.73
19:29:37.6 8.07
19.30.09:6 8.40
19:30:41.6 8.74
19:31:13.6 9.08
19:31:29.6 9.41 -
19:32:01.6 9.75
19:32:33.6 10.00
19:33:21.6 10.76
19:53:53.6 11.09
19:34:09.6 11.43
19:34:41.6 11.76 o
19:35:13.6 12.10
19:35:29.¢ 12.44
19:36:01.6 12.72 .
19:35:17.6 13.11
19:36:33.6 13.45
19:37:37.6 14,12
19:34:53.6 14.45
19:38:09.6 14.79
19:38:41.¢6 15.183
19:38:57.6 16.46 *
19:39:13.6 15.80
19:39:45.6 16.13
19:40:01.¢ 16.47
-19:40:17.,6 16.81 .
19:40:49 .6 17. 14 .
19:41:05.6 17.48
19:41:53.6 18. 16
19:42:09.6 18.49 -
19:42:25.,6 18.82
19:42: 41 6 19,16
19:42:57.6 19.50
l9:43:13.6 19.83
19:43:45,5 20.17
19:44:01,¢ 20.50

. 19:44: 17,6 20.84
19:44:49 ¢ 21.51
19:45:05. ¢ 21.85
19:46:009,6 22.86
19:46:25 . ¢ 23.19 {(7
19:4G:41 .8 23.53 ‘()~
19:46:57.% 23.87
19:47:13.6 24.29
19:47:29 .6 24.54
19:47:45 . ¢ 24,87 €-1 ‘
Q0+ A Ay .




Chemical Analyéis of the lower Venus atmosphere was_performed

at three altitudes by the Sounder Probe Gas Chromatograph (SPGC),
initialiy called the Largé P:obe'Gas Chromatograph (LGCj.

Carbon dioxide and seven neutral minor constituents were
determined from individual and direct meaauremeﬁt of peak

areas by computerized curve-fitting. The instrument design

and functions, and the data f&utine and statistics, aré
described in IEEE Transactiﬁps on Geoscience and Remote

Sensing, GE-18 (No; 1), 85-93 (1980). The flight experiment

1s described in J. Geophysical Res., 85, (A13) 7891-902 (1980).
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